Present situation and characteristics of research activities in Costa Rica : preliminary report by IDRC et al.
B I n t e r n a t i o n a l  Dcvciopr~?nt  
R c ~ e a r c h  C e n t r e  
s I.D.R.C. 
Consejc  N a c i o r ; a I  ' d e  Inves t . i c , ac iones  
C i e n t 5 f i c a s  y T e c n o l b g i c a ~  
CCNlCIT 
PRESENT SITUATION A N D  CHARACTERISTICS O F  
RESEARCH ACTIVITIES IN COSTA RICA 
Pr-el imina ry  Report  
Fernando Chapar ro ,  
F e d e r i c d  Vargas,  




1 . D . R . C .  
CONiCiT 
I . . ' D . R . C .  
CONICIT 
S E I :  J o s ~ ,  Casts Rica ,  March lW9 
CONTENTS 
- Page -
1. Object ives and Scope o f  Study ....................... 1 
2. Socio-Economic C h a r a c t e r i s t i c s  o f  Present-Day 
Costa Rica ........................................ 2 
3. The S c i e n t i f i c  Community: Human Resources 
Working i n  Research ................................. 4 
4 .  Present C h a r a c t e r i s t i c s  and O r i e n t a t i o n  o f  
Research i n  Costa Rica .............................. 13 
4.1 Coverage o f  Survey ........................... 13 
4 .2  Overa l l  View o f  t h e  T o t a l  Research E f f o r t  .... 14 
4.3 Role o f  t h e  D i f f e r e n t  I n s t i t u t i o n a l  Sec tors  
i n  Research .................................. 15 
4.4 O r i e n t a t i o n  o f  Research: Main Research Areas 
t h a t  a re  Being Studied ....................... 18 
5 .  Eva luat ion  o f  t h e  Present Research E f f o r t  and Research 
a P r i o r i t i e s  .............................,............ 30 
ANNEX I - L i s t  of I n s t i t u t i o n s  Inc luded i n  Survey and 
of Research Un i t s  w i t h i n  them .................. 37 
ANNEX I 1  - S t a t i s t i c a l  Tables ............................. 39 
il 2. SOCIO-ECONOMIC CHARACTERISTICS OF PRESENT-DAY COSTA RICA 
D 
The l a s t  three  decades have seen a d r a s t i c  decrease i n  the r a t e  of 
population growth i n  Costa Rica. In the  f i f t i e s  the population grew a t  a 
I 
r a t e  of 4.0%, while i n  the  s i x t i e s  and seventies the r a t e  of growth came 
down t o  3.4% and 2.6% respectively. This is generating a lower pressure 
on the  school system, although the population under 20 years of age is 
sti 11 50% of the t o t a l .  
L 
A substantial  pa r t  of the  population ( t o t a l  population i s  2,270,610) l i v e s  
i n  urban centres (46.9%), although i n  most instances this means medium and 
1 small towns. One of the outstanding charac te r i s t i cs  of Costa Rica is i t s  
very high l i t e r acy  ra te :  96% f o r  the urban population and 85% f o r  its rural  
population. This r e f l ec t s  the  strong support t h a t  the  government has given 
1 
t o  the development of the  educational system: 5% of the GDP is spent i n  edu- 
cat ion,  which i s  one of the highest investments i n  education i n  r e l a t i v e  
terms i n  Latin America and the Caribbean. In 1979 28.4% of the  central  
government budget went t o  t h i s  sector .  
I 
Another basic service  t h a t  has received considerable a t ten t ion  and t h a t  has 
improved subs tan t ia l ly  has been t h a t  of health. The general morta l i ty  index 
I dropped from 11.7 per thousand inhabitants i n  1950 t o  4.1 per thousand i n  1978; 
infant  morta l i ty  dropped from 97.4 per thousand i n  1950 t o  25.0 i n  1978. Life 
expectancy a t  birth had increased t o  70 years by 1978. 
I The production of the  Costa Rican economy measured i n  terms of GDP was $4.1,535 
million colones i n  1980, which was equivalent t o  US$4,830 mill ion do l l a r s  a t  
the r a t e  of exchange of t ha t  year (8.60 colones t o  the d o l l a r ) .  This rLpresents 
a per capi ta  GDP of USS2,151. * The sec tor ia l  d i s t r ibu t ion  of the GDP i s  as  
follows ( f o r  1989): 
I - Agriculture (primary s ec to r )  : 17.8% 
- Industry, construction and rniniug 
(secondary sector)  : 28.4% - Services ( t e r t i a r y  sec tor )  : 53.8% 
Despite this d i s t r ibu t ion  agr icul ture  is s t ?  11 the  predominant productive ac t iv -  
I i t y  i n  the country. In f a c t ,  coffee,  bananas, sugar and cacao represent 642 of 
the value of exports. 
As the  above-mentioned indicators  c l ea r ly  point  out ,  Costa Rica is not represen- 
t a t i v e  of Central American countries from the point of view of i t s  level of 
development. In terms of some of these indicators  ( i  . e . ,  GDP per cap i t a ,  1 i t e r -  
acy leve l ,  health s i t ua t i on ,  e t c . ) ,  Costa Rica occupies a very proniinent place 
i n  a l l  of Latin America and the Caribbean. 
* 
The GDP per capi ta  changed d ra s t i ca l l y  a f t e r  the devaluation of the  colon 
i n  1981 (342%). This information r e f e r s  t o  the  pre-davaluation s i tua t ion .  
Despite t h i s  s i t u a t i o n ,  t he  country i s  conf ront ing  a l l  t h e  problems and 
dilemmas o f  development. I n  the  l a s t  yea r  a major rec.ession and f i n a n c i a l  
c r i ses  has s e t  i n .  Some o f  t he  i n d i c a t o r s  o f  t h e  magnitude o f  t h i s  r e -  
cession and f i n a n c i a l  c r i s e s  are  as fo l lows:  
- GDP .had been growing s t e a d i l y  du r ing  t h e  1970-79 per iod  a t  an average 
annual r a t e  o f  growth o f  6.1%. I n  1980 i t  was down t o  1.2% and i n  
1981 t h e  value o f  t h e  GDP decreased by  -2.4%. The b igges t  f a l l  came 
i n  t h e  cons t ruc t i on  indust ry .  
- The con t rac t i on  o f  product ion has been even more d r a s t i c :  
1981 witnessed a decrease o f  i n d u s t r i a l  p roduct ion  o f  -4.6%. 
I t  i s  t h e  f i r s t  t ime the  country faces a negat ive  r a t e  o f  i n d u s t r i a l  
growth ever s ince i n d u s t r i a l i z a t i o n  s t a r t e d  two decades ago. 
- The p u b l i c  ex terna l  debt i s  est imated a t  US$2,800 m i l  l i o n  do1 l a r s .  
The se rv i ce  o f  the  debt alone represents a very h igh  percentage o f  
t he  value o f  exports. Due t o  the  l a c k  o f  f o r e i g n  currency imports 
have been d r a s t i c a l l y  c u r t a i l e d .  As a r e s u l t  o f  t h i s  s i t u a t i o n ,  t he  
government i s  renego t ia t i ng  t h e  p u b l i c  ex terna l  debt and a new 
agreement w i t h  t h e  IMF i s  underway. 
- I n  t h e  l a s t  year  the  colon has been devalued by 342%, from 8.60 per  
d o l l a r  t a  38.0 per  d o l l a r  ( f r e e  banking r a t e ) .  I n f l a t i o n  has jumped from 
18% annual ly i n  t h e  recent  pas t  t o  approximately 65%. 
This s i t u a t i o n  i s  having a ser ious  e f f e c t  on f a m i l y  income and on the  l e v e l  o f  
l i v i n g  Costa Rica has had over the  past  years. 
3. THE SCIENTIFIC COCIMUNITY: HUMAN RESOURCES WORKING IN' RESEARCH 
The scarcest resource a  country has i n  the area o f  research i s  the man- 
power t o  ca r ry  i t  out. We1 1 qua1 i f i e d  researchers are scarce, and q u i t e  
o f ten they are d i f f i c u l t  t o  r e t a i n  i n  research centres o r  academic i n s t i t u t i o n s  
because o f  the sa lary  leve ls .  Besides a  good u n i v e r s i t y  t r a i n i n g ,  researchers 
should have two add i t i ona l  charac te r i s t i cs :  an adequate t r a i n i n g  and experience 
i n  research techniques, and an a b i l i t y  t o  r e l a t e  h i s  s c i e n t i f i c  knowledge t o  
the p rac t i ca l  problems o f  development t h a t  h i s  soc ie ty  confronts.  This se t  o f  
charac te r i s t i cs  i s  no t  easy t o  f i n d  i n  many ind iv idua ls .  Thus the development 
o f  adequately t ra ined  human resources i s  one o f  the p r i n c i p a l  components i n  the 
development o f  a  1  ocal research capacity. 
This sect ion analyzes three main aspects r e l a ted  t o  the format ion and growth o f  
a  s c i e n t i f i c  community i n  Costa Rica. I n  the f i r s t  place, the magnitude and 
d i s t r i b u t i o n  o f  h igh- level  human resources i n  the country ( w i t h  t h i r d - l eve l  
educational degree), which can be taken as an estimate o f  the s i ze  and composi- 
t i o n  o f  the professional community. Secondly, the recent evol  u t i o n  o f  
un i ve rs i t y  enrol  lment and the r e l a t i v e  importance o f  the s c i e n t i f i c  and techno- 
l og i ca l  d i sc i p l i nes  w i t h i n  it. Th i rd l y ,  the s i ze  and d i s t r i b u t i o n  o f  the re -  
search communi,ty as such (those who are s p e c i f i c a l l y  working i n  research), 
I which i s  a  much smaller component o f  the broader professional community e x i s t i n g  
i n  the country. 
I Table 1 shows the evo lu t ion o f  h igh- leve l  human resources i n  Costa Rica from 
1963 t o  1978, w i t h  an estimated p ro jec t ion  t o  1985 based on recent trends. By 
high-level manpower we r e f e r  i n  t h i s  study t o  persons w i t h  a  professional  
I ( un i ve rs i t y  l e v e l )  o r  technical  t r a i n i ng .  By 1978 there were 35,345 profession- 
a ls  and technicians i n  the country, o f  which 15,591 cons t i t u t ed  the "profession- 
a l  community" i n  the s t r i c t  sense o f  the word ( t h i s  i s  over a  t o t a l  populat ion 
I 
o f  2,098,531 f o r  t h a t  year) .  I t  should be pointed ou t  t h a t  Table 1 i s  based on 
census data re la ted  t o  occupation, and no t  t o  the d i s c i p l i n e  i n  which the person 
i s  t ra ined.  By f a r  the la rges t  s i ng le  occupational group w i t h i n  the profession- 
a l  community was t h a t  o f  un i ve rs i t y  professors. 'There i s  a  very small number o f  
I persons working as cher i  s ts  , phys ic is ts ,  agronomists, ve te r ina r ians  o r  b i o l o g i s t s  
(on ly  3.2%). I t  i s  i n t e res t i ng  t o  not? t h a t  the r e l a t i o n s h i p  between profession- 
- a l s  and technicians has been changins over t h i s  period, w i t h  the former represen- 
I t i n g  an increas ing ly  h igher propor t ion o f  the t o t a l .  'This i s  a  consequence o f  
the rap id  expansion of un i ve rs i t y  enrol lment i n  the l a s t  years. 
I 
Table 2  shows the evo lu t ion o f  u n i v e r s i t y  enrol lment between 1975 and 1980. The 
la rges t  and most important un i ve rs i t y  i s  the Un ive rs i t y  o f  Costa Rica, which 
underwent a  process of expansion i n  t h i s  l a s t  s i x  years. But  an important p a r t  
o f  the increase i n  un i ve rs i t y  enrol lment i s  due t o  the growth o f  two r e l a t i v e l y  
I recent un i ve rs i t i es :  the I n s t i t u t o  Tecnol6gico de Costa Rica, created i n  1971 
(mainly engineering d i s c i p l  ines)  , and the Universidad Nacional , created i n  1974. 
I n  t h i s  three un i ve rs i t i es  t o t a l  enrol lment jumped from 29,540 i n  1975 t o  
I 48,010 i n  1980. 
TABLE' 1 
High-Level Human Resources by Occupation: 1963-1985 
Source: Pcpulat ion census o f  1963 and 1973,. Evployment s u r v e y - o f  the: M in i s t r y .  o f  Labor o f  1978. P r o j e c t i o n  
t o  1985 done by "Of ic ina  de P l  a n i f i c a c i  6n ~ a c i o n a l  y Pol f t i  ca Econ6mica" (OFIPLAN) . 1 
Occupation: 
1. Professionals: 
1.1 Archi  t e c t s  and Engineers 
1.2 Chemists, Phys ic i s t s  & S c i e n t i s t s  
1.3 Agronomi s t s  , Vete r i  nar lans and 
B i  01 ogi  s t s  
1.4 Doctors, d e n t i s t s  & Phanliacologi s t s  
1.5 Professors 
1.6 Socia l  S c i e n t i s t s  
1.7 Lawyers, Judges and Notar ies  
2. Technicians : 
2.1 Topographers and Surveyors 
2.2 M i  c rob i  o l o g i  s t s  and Laboratory 
Technicians 
2.3 Nurses & Paramedical Workers 
2.4 School teachers & Socia l  Workers 
3. Managers and Admi n i  s t r a t o r s  
TOTAL 
- 












































































































































T A B L E  2 
University Enrol lment by Discipl ine: 1975-1980 
*The rate of growth of this category i s  very high (87.1), b u t  i t  i s  distorted because of a very small base in 
the in i t ia l  year. 
Disciplines 1975 1376 1977 1978 1979 
-- 
1. Natural Sciences 2.177 2.590 3.020 3.610 4.200 
2. Engineering and Archi tecture 2.259 3.050 3.410 3.630 3.690 
3. Agronomy 1.060 1.420 1.710 1.940 2.050 
4. Health Sciences 1.481 1.980 2.410 2.820 3.020 
Sub-Total 6.977 9.040 10.550 12.000 12.960 
5. Social Sciences 4.359 5.240 5.990 6.870 7.570 
6. Humanities, Law & Education 18.204 20.070 22.220 23.630 24.430 
7. Others - 120 480 840 1.220 
Sub-Total 22.563 25.430 28.690 31.340 33.220 
TOTAL 29.540 34.470 39.240 43.340 46.180 
















































It should be noted t h a t  the l a r g e s t  increase came i n  the  " s c i e n t i f i c  and 
techno log ica l  " d i s c i p l i n e s  ( i  .e. na tura l  sciences, engineer ing and a r c h i -  
tec ture ,  agronomy and h e a l t h  sciences .) l /  . The i r  share o f  t o t a l  un i  v e r s i  t y  
enro l lment  increased from 23.6% i n  1975-to 28.6% i n  1980 (see Table 2). 
The s o c i a l  sciences a l s o  increased t h e i r  share, by  going f rom 14.8% t o  16.9% 
dur ing  t h i s  t ime period. The h igher  increase o f  a l l  o f  these d i s c i p l i n e s  
was achieved a t  t he  expense o f  t h e  "humanities, law and educat ion",  whose 
r e l a t i v e  share o f  u n i v e r s i t y  enro l lment  f e l l  f rom 61.6% t o  51.5% between the  
two years o f  reference. Nevertheless, the  l a t t e r  s t i  11 represents  s l i g h t l y  
over one h a l f  o f  the  u n i v e r s i t y  populat ion.  The h ighes t  average annual r a t e s  
of growth were reached i n  n a t u r a l  sciences and i n  h e a l t h  sciences. 
. - 
A much smal le r  component o f  t h e  profess ional  community p rev ious l y  mentioned, 
i s  t he  research community as such, which i s  the  group d i r e c t l y  r e l a t e d  t o  the  
main o b j e c t i v e  o f  t h i s  study. An opera t iona l  d e f i n i t i o n  o f  "researcher" was 
used i n  t h i s  survey: a researcher  i s  considered t o  be any person w i t h  a 
u n i v e r s i t y  degree ( o r  equ iva len t  l e v e l  o f  experience), who a t  t he  t ime o f  t h i s  
s tudy (second semester o f  1981) was c a r r y i n g  ou t  a research p r o j e c t  i n  one o f  
the  i n s t i t u t i o n s  inc luded i n  the  survey. Thus t h i s  study does n o t  i d e n t i f y  
persons who have c a r r i e d  ou t  research i n  the past,  n o r  persons who could be 
considered as p o t e n t i a l  researchers because o f  t h e i r  l e v e l  o f  t r a i n i n g .  I t  
r e f e r s  on l y  t o  " a c t i v e  researchers".  
I t  should a l s o  be pointed ou t  t h a t  the  f i g u r e s  t h a t  a re  presented i n  the 
f o l l o w i n g  pages r e f e r  o n l y  t o  researchers. They do n o t  i nc lude  support o r  
aux i  1 i a r y  personnel re1 ated t o  research pro jec ts .  
The survey on research a c t i v i t i e s  t h a t  was c a r r i e d  o u t  i n  1981 i d e n t i f i e d  850 
persons working i n  737 research p r o j e c t s  i n  Costa Rica a t  t h a t  t ime. Never- 
the less ,  the  850 persons a r e  n o t  f u l l - t i m e  researchers. Many have d i f f e r e n t  
types o f  occupations, such as u n i v e r s i t y  professors,  w i t h  o n l y  a p a r t i a l  dedi-  
c a t i o n  t o  research. Thus t h i s  f i g u r e  represents an overest imate of the  human 
resources working i n  t h i s  a c t i v i t y .  I n  o rder  t o  compensate f o r  t h i s ,  an index 
was used t o  est imate the  number of "equ iva len t  f u l l - t i m e  researchers", i n  which 
the  number o f  researchers was d e f l a c t e d  by t h e  amount o f  t ime r e a l l y  dedicated 
t o  research. 21 
1/ I n  t h i s  we a r e  f o l l o w i n g  t h e  d e f i n i t i o n  o f  " s c i e n t i s t s  and engineers", - 
used i n  the  i n t e r n a t i o n a l  c l a s s i f i c a t i o n  o f  occupations. 
2/ Each reseqrcher was asked what p ropo r t i on  o f  h i s  t ime he dedicated t o  - 
research (one fou r th ,  one h a l f  o r  f u l l - t i m e ) .  Each case was m u l t i p l i e d  
by t h i s  p ropo r t i on  i n  o rder  t o  est imate i t s  value i n  terms o fHequ iva len t  
f u l l - t i m e  researchers".  
By app ly ing  t h i s  index, t he  number o f  850 persons do ing  research i n  t he  
country  was reduced t o  411 equ iva len t  f u l l - t i m e  researchers ( l e s s  than 
ha1 f o f  t he  f i r s t  f i g u r e ) .  The d i f f e r e n c e  between the  number o f  
"physical  persons" re1  a ted  t o  research and the  number o f  "equ iva len t  
f u l l  - t ime researchers" i n  t h e  t h r e e  i n s t i t u t i o n a l  sec to rs  i n  which r e -  
searchers work ( u n i v e r s i t i e s ,  government research cen t res  and p r i v a t e  
research cent res) ,  i s  as fo l l ows :  
No. o f  Persons No. o f  Equ iva len t  
I n s t i t u t i o n a l  Sec tor  Doing Research F u l l  -Time Researchers 
1. U n i v e r s i t i e s  642 ( 75.5) 237 ( 57.7) 
2. Government Research Centres 168 ( 19.8) 142 ( 34.5) 
3. P r i v a t e  Research Centres 40 ( 4.7) 32 ( 7.8) 
TOTAL : 850 (100.0) 411 (100.0) 
The above f i g u r e s  c l e a r l y  p o i n t  o u t  t h a t  t h e  l a r g e s t  number o f  researchers i s  
t o  be found i n  the  u n i v e r s i t i e s .  But  i t  - i s  a l s o  i n  t h i s  s e c t o r  t h a t  t he re  i s  
t he  l a r g e s t  d i f f e r e n c e  between the  two i n d i c a t o r s  o f  number o f  researchers. 
Th is  i s  due t o  t h e  f a c t  t h a t  i t  i s  p r e c i s e l y  i n  the  u n i v e r s i t y  sec to r  where 
the re  i s  the  g rea tes t  number o f  pa r t - t ime  researchers, w i t h  a ve ry  substan- 
t i a l  p a r t  of t h e i r  t ime and r e s p o n s i b i l i t y  being ded ica ted  t o  teaching. I n  
t he  government and p r i v a t e  research centres,  on the  o t h e r  hand, most re -  
searchers tend t o  be f u l l - t i m e  researchers, thus showing a ve ry  smal l  d i f f e r -  
ence between t h e  two i n d i c a t o r s .  
Since t h e  number o f  equ iva len t  f u l l - t i m e  researchers i s  a more r e a l i s t i c  
i n d i c a t o r ,  we w i l l  use t h i s  second- indicator  i n  a l l  t h e  a n a l y s i s  o f  t he  
c h a r a c t e r i s t i c s  and d i s t r i b u t i o n  of researchers. Thus 57.7% o f  t h e  research 
community i s  i n  the  u n i v e r s i t i e s ,  34.5% works i n  government research centres 
and 7.8% i s  t o  be found i n  p r i v a t e  research centres.  
It should be po in ted  o u t  t h a t  t he  term "research community" i s  be ing  used i n  
a ve ry  broad and loose sense i n  t h i s  study. Close t i e s  and i n t e r a c t i o n s  do 
I 
no t  e x i s t  between t h e  d i f f e r e n t  members o r  groups t h a t  make up t h i s  community. 
I n  f a c t ,  i t  could be argued t h a t  a community does n o t  e x i s t  i n  t h e  s t r i c t  
sense o f  the  word, because o f  i t s  ve ry  low degree o f  i n t e g r a t i o n .  As i n  many 
, developing count r ies ,  i t  i s  q u i t e  o f t e n  the  case t h a t  researchers  have more 
contacts w i t h  col leagues and groups i n  developed count r ies ,  than w i t h  re -  
searchers working i n  a s i m i l a r  t o p i c  i n  t h e i r  own country,  o r  i n  neighbor ing 
I count r ies  i n  t h e  same reg ion .  Thus t h e  i n t e g r a t i o n  o f  t h e  d i f f e r e n t  components 
o f  an i n c i p i e n t  research community, a t  l e a s t  around cornillon research areas o f  
i n t e r e s t  t o  a group o f  persons, i s  one o f  t he  problems t h a t  con f ron t  developing 
count r ies  i n  the  f i e l d  o f  sc ience and technology. 
I 
Table 3 shows the  d i s t r i b u t i o n  o f  the  a c t i v e  researchers i n  Costa Rica i n  
terms o f  t he  main research areas i n  which they work ( sec t i on  A), and i n  
terms o f  the  s c i e n t i f i c  d i s c i p l i n e  o f  the  researcher ( sec t i on  B). By f a r  
the  l a r g e s t  number o f  researchers i s  i n  a g r i c u l t u r e ,  f o r e s t r y  and f i s h e r i e s  
(37.3%), w i t h  socio-economic research (soc ia l  sciences) and h e a l t h  research 
coming i n  second and t h i r d  place. I f  t h e  d i s c i p l i n e  of t he  research i s  
considered (sec t i on  -8 o f  Table 3),  t h e  1 ow p a r t i c i p a t i o n  o f  engineers i n  
the  research community i s  q u i t e  notor ious.  Natura l  s c i e n t i s t s  a re  t h e  
second 1 argest  group a f t e r  t h e  agronomists. 
I n  1978 CON I T  c a r r i e d  o u t  another study on the  s c i e n t i f i c  community i n  JF Costa Rica - . This  study uses the  concept o f  " s c i e n t i s t s "  i ns tead  o f  
researcher, al though the  d e f i n i t i o n  i s  very s i m i l a r .  Besides t h e  ac tua l  
ded ica t ion  t o  research, t h i s  study t r i e d  t o  take i n t o  cons idera t ion  a d d i t i o n a l  
c r i t e r i a  i n  t h e  d e f i n i t i o n  o f  a s c i e n t i s t ,  such as being considered as a sc ien-  
t i s t  by a group o f  re levan t  peers, and the  presence o r  absence o f  s c i e n t i f i c  
pub l ica t ions .  These two a d d i t i o n a l  c r i t e r i a  were poss ib le  because t h e  study 
involved in-depth in terv iews w i t h  researchers. 
The r e s u l t s  obtained by t h i s  previous study a re  very s i m i l a r  t o  t h e  r e s u l t s  
t h a t  have been presented f o r  the  1981 survey o f  research a c t i v i t i e s ,  i n  terms 
o f  t h e  magnitude and d i s t r i b u t i o n  o f  t he  s c i e n t i f i c  community i n  Costa Rica. 
The 1978 study found 754 s c i e n t i s t s  who were r e l a t e d  t o  research i n  t h e  country,  
o f  which 219 were considered t o  be " a c t i v e  s c i e n t i s t s "  ( a c t i v e l y  engaged i n  
research w i t h  a s i g n i f i c a n t  ded ica t ion  o f  t ime). Although t h i s  second concept 
i s  d i f f e r e n t  from t h a t  o f  "equivalent  f u l l - t i m e  researchers", both i n d i c a t o r s  
t ry  t o  i d e n t i f y  the  a c t i v e  c e n t r a l  core o f  t he  na t iona l  s c i e n t i f i c  community. 
The f i gu res  o f  754 and 219 found i n  t h e  1978 study are  q u i t e  comparable t o  
those o f  850 and 411 found i n  1981. The second study has a broader coverage o f  
research centres outs ide  the  u n i v e r s i t y  sector .  
The d i s t r i b u t i o n  o f  t he  research community i n  terms o f  t h e  s c i e n t i f i c  d i s c i p l i n e  
i n  which. the researcher i s  working found i n  1978, i s  very s i m i l a r  t o  the  one 
t h a t  i s  presented i n  sec t ion  B o f  Table 3 f o r  t h e  1981 survey. The 1978 study 
does provide a d d i t i o n a l  i n fo rma t ion  on t h e  s c i e n t i f i c  community t h a t  i s  n o t  
a v a i l a b l e  from t h e  1981 data t h a t  i s  being analyzed i n  the  present  repo r t .  One 
o f  these aspects t h a t  i t  i s  important  t o  summarize here i s  t h e  "educational 
p r o f i  leu '  o f  the  research community t h a t  was found i n  1978. Considering both t h e  
t o t a l  number o f  s c i e n t i s t s  t h a t  were in terv iewed (754) and t h e  smal ler  group o f  
" a c t i v e  s c i e n t i s t s "  (219), t he  educational l e v e l  (h ighest  u n i v e r s i t y  degree 
3/ Miauel Gomez B. and Vera V. Bermudez: Encuesta sobre C i e n t i f i c o s  Act ivos - 
enUcosta Rica (1978): Descr ipc i6n de l a  Metodologla y Presentaci6n de 
Alqunos Resultados; San Jose. Costa Rica; CONICIT, 1979. 
TABLE 3 
Number o f  Researchers by Research Area, D i s c i p l i n e  & I ns  t i  t u t i o n a l  
Sector:  1981 
(Equ iva len t  Fu l  1-Time Researchers) 
Research Area : 
(Sect ion A) 
1. Natura l  resources and 
environment 
2 .  Agr i cu l t u re ,  f o r e s t r y ,  
f i s h e r i e s  
3. Mining 
4. I n d u s t r i a l  technology 
5. Energy 
6. Housing & cons t ruc t i on  
7. Traspor t  and telecom- 
municat ions 
8. Heal th 
9. Soc ia l  development 

















D i s c i p l i n e  of Research: 
(Sec t ion  B) 
1. Natura l  sciences 
2. Agronomy 
3. Engineering 
4. Heal th 
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4 / obtained) i s  as fo l l ows  ( i n  percentages): - 
Educati onal Level Ac t i ve  S c i e n t i s t s  T o t a l  S c i e n t i s t s  
1. No u n i v e r s i t y  degree 2.7 
2. Basic u n i v e r s i t y  degree 32.9 
3. Master 22.8 
TOTAL : 100.0 
'Thus 41.6% o f  t h e  t o t a l  number o f  s c i e n t i s t s  r e l a t e d  t o  research have graduate 
t r a i n i n g ;  t h i s  p ropor t i on  goes up t o  64.4% i f  we consider  on ly  t h e  smal le r  group 
o f  a c t i v e  s c i e n t i s t s  ( a c t i v e  researchers).  
Another important  c h a r a c t e r i s t i c  i s  the  publ i s h i n g  behaviour o f  t h e  s c i e n t i f i c  
community. The d i s t r i b u t i o n  o f  a c t i v e  s c i e n t i s t s  (1978 study)  i n  terms o f  t h e  
number o f  publ i c a t i o n s  each one has, and i n  terms o f  t he  type o f  publ i c a t i o n ,  
can be summarized as fo l l ows  ( i n  absolute number o f  s c i e n t i s t s  and percentages 
i n  parenthesis): - 5/ 
Type  o f  P u b l i c a t i o n  : 
A r t i c l e s  i n  Nat ional  A r t i ~ l e s  i n  Journa ls  Books 
No. o f  Pub1 i c a t i o n s  & Centra l  American Outside t h e  Region : 
Journa 1 s 
None 87 (39 .7 )  70' (32.0) 87 (39.7) 
1 t o  3 . . 70 (32.0) 75 (34.2) 70 (32.0) 
More than 3 58 (26.5) 70 (32.0) 58 (26.5) 
No in fo rmat ion  4 ( 1.8) 4 ( 1.8) 4 ( 1.8) 
TOTAL : 219(100 .O) 219(100.0) 219(100.0) 
These f igures c l e a r l y  show t h a t  about one - th i rd  o f  t h e  s c i e n t i f i c  community has a 
very low l e v e l  o f  pub l i ca t i on .  Nevertheless, 66% has publ ished a r t i c l e s  i n  f o r e i g n  
j ou rna ls  outs ide  the  Centra l  American region, and 57% has pub l ished books on t h e i r  
work. We are  n o t  consider ing rnimgraphed documents and o t h e r  t ype  o f  w r i t t e n  
ma te r ia l  as publ i c a t i o n s  i n  t h i s  ana lys is .  Much o f  t h e  research r e s u l t s  and r e -  
search repor t s  t h a t  a re  produced by Costa Rica researchers, as i t  i s  the  case i n  
many developing count r ies ,  remain a t  t he  l e v e l  o f  mimeographed documents w i t h  a 
4/ I b id ,  Table 9.2, p. 31. -
5/ Ib id ,  summarized from Tables A-16, A-17 and A-18, pp. 54-56. -
very 1 i m i  ted c i r c u l a t i o n .  I f  these r e p o r t s  and a r t i c l e s  are considered 
pub l ica t ions ,  then a l l  o f  the  a c t i v e  s c i e n t i s t s  have publ i shed something 
as p a r t  o f  t h e i r  research a c t i v i t y .  
The 1 i m i  t ed  avai  l a b i  1 i t y  o f  good and up-to-date b i  b l  i og raph ica l  ma te r ia l ,  
and t h e  1 i m i  t ed  access t o  spec ia l i zed  f o r e i g n  journa ls ,  was mentioned by 
many researchers as an important  obs tac le  t o  research i n  t h e  country.  I n  
f a c t ,  t h i s  problem w i l l  most 1 i k e l y  tend t o  become more acute i n  t h e  near 
f u t u r e  because o f  t h e  shortage o f  f o r e i g n  currency. 
With respect  t o  t h e  p a t t e r n  of c o n s u l t a t i o n  o f  s c i e n t i f i c  j o u r n a l s  from t h e  
p o i n t  o f  view o f  t he  country i n  which they a re  published, most s c i e n t i f i c  
j ou rna ls  come from North America. The p ropor t i on  o f  s c i e n t i s t s  t h a t  
consu l t  j ou rna ls  frm d i f f e r e n t  coun t r i es  i s  as fo l l ows :  - 6/ 
COUNTRY : % 
Costa Rica 30.7 
Centra l  America 
US and Canada 
Europe 
" Mexico and South America 20.6 
Other Regions 6.3 
The percentages do n o t  add up t o  100.0, s ince each f i g u r e  represents the  
propor t ion  o f  a c t i v e  s c i e n t i s t s  who consu l t  j ou rna ls  from each geographic 
region.  'Thus, on l y  30.8% o f  s c i e n t i s t s  consu l t  j ou rna ls  publ i shed  i n  
Costa Rica, w h i l e  6 0 . 8 h f  them consu l t  j ou rna ls  coming f rom t h e  U.S. o r  
Canada. Another i n t e r e s t i n g  f a c t  t h a t  emerges from these f i g u r e s  i s  the  
very l i m i t e d  exchange o f  s c i e n t i f i c  j ou rna ls  among the  L a t i n  American and 
Caribbean countr ies.  Only a very small p ropor t i on  o f  Costa Rican researchers 
ever consu l t  j ou rna ls  coming from o the r  Centra l  American (5.8%) o r  South 
American (20.6%) count r ies .  
Both t h e  i n s t i t u t i o n a l  context  i n  which the  research comniunity works, as w e l l  
as t h e  main a c t i v i t i e s  i t  c a r r i e s  out, a re  analyzed i n  t h e  nex t  sec t ion .  
6/ I b i d ,  taken f rom Table A-15, p. 53. - 
4 .  PRESENT CHARACTERISTICS AND ORIENTATION OF RESEARCH I N  COSTA R I C A  
Th is  p r e l i m i n a r y  r e p o r t  o f  the  survey o f  research a c t i v i t i e s  t h a t  was 
c a r r i e d  o u t  i n  1981 prov ides i n fo rma t ion  on t h i r t e e n  research i n s t i t u t i o n s  
i n  t h e  country .  Although data on a few o t h e r  i n s t i t u t i o n s  i s  s t i l l  be ing  
processed and tabulated,  these t h i  r t een  i n s t i t u t i o n s  represent  approximate- 
l y  90% of t h e  research t h a t  i s  c a r r i e d  o u t  i n  t h e  country .  Thus t h e  f i n a l  
r e p o r t  t h a t  w i l l  appear i n  a  few months, w i t h  a l l  t h e  in fo rmat ion ,  w i l l  n o t  
present a  s u b s t a n t i a l l y  d i f f e r e n t  p i c t u r e .  
4 . 1  Coveraae o f  Survev 
The 13 research i n s t i t u t i o n s  t h a t  a re  analyzed i n  t h i s  r e p o r t  may be 
c l a s s i f i e d  i n t o  one o f  t h ree  i n s t i t u t i o n a l  sec tors :  
- U n i v e r s i t i e s  
- Government research cent res  
- P r i v a t e  research centres 
The th ree  main u n i v e r s i t i e s  o f  t he  count ry  were covered i n  t h i s  survey: 
Univers idad de Costa Rica, Univers idad Nacional and I n s t i t u t o  Tecnoldgico 
de Costa Rica. I n  t h e  p u b l i c  sec tor ,  f i v e  government research cent res  were 
covered : 
- The D i v i s i o n  o f  A g r i c u l t u r a l  Research o f  the  M i n i s t r y  o f  Ag r i cu l t u re .  
- The " I n s t i t u t o  Costarr icense de Inves t i gac iBn  y  Ensetianza en N u t r i -  
c i d n  y  Salud" (INCIENSA) (Costa Rican I n s t i t u t e  o f  Research and 
T r a i n i n g  i n  N u t r i t i o n  and Hea l th ) .  
- .  The research cent re  of t he  Nat iona l  Tobacco Counci l  (Junta de 
Tabaco). 
- The M i n i s t r y  o f  Health. 
- CONICIT (Nat iona l  Counci 1 o f  S c i e n t i f i c  and Techno1 o g i c a l  Research). 
F i n a l l y ,  f i v e  research cent res  were covered i n  t h e  p r i v a t e  s e c t o r :  
- Tabacalera Costarr icense (tobacco growers). 
- Nat iona l  Associat ion o f  Banana Growers (ASBANA). 
- Costa Rican De~ograph ic  Associat ion.  
- "Consejeros Econdmicos y F inanc ieros"  (CEFSA) (Economic and 
F inanc ia l  Analysts) .  
. The "Academia o f  Centra l  America". 
I t  should be pointed out that this  survey did not attempt to cover two 
important institutional sectors or types of research centres, that  are 
not part of the national research infrastructure in the s t r i c t  sense of 
the word, a l t h o u m a r e  located in the country. 
a)  International or regional research centres located i n  
Costa Rica. Three outstanding examples of th is  are 
IICA and CATIE i n  agricultural research, and CSUCA 
(Central American Council of Universities) i n  social 
science research. 
b) Research centres of multinationals located i n  Costa 
Rica ( i  .e. United Brands - CompaAFa Bananera de Costa 
Ri ca) . 
The reason for this  i s  that this  survey refers basically to the national 
research infrastructure and capacity, of which these two types of re- 
search centres do not really form part. The final reports will include 
i nfonnati on on the international and regional research centres (1 ocated 
in Costa Rica) as a separate category, for comparative purposes with the 
national research groups. Information on research activi t ies of mu1 t i  - 
nationals i s  very hard to  obtain, and will not be included i n  th i s  study. 
Another characteristic of th i s  institutional infrastructure i s  t h a t  i t  in- 
cludes institutions of very different size. The University of Costa Rica, 
for example, i s  the largest institution, with sixteen different research 
centres or groups within i t  (see Annex I ) .  The Ministry of Agriculture also 
has several research departments in different fields. On the other hand, 
the private research centres are quite small and honlogeneous units, with a 
few researchers. Annex I provides a l i s t  of the "research units" or research 
groups t h a t  comprise each of these institutions. 
4.2 ' Overall View of the Total Research Effort 
Five quantitative indicators were used in the 1981 survey, in order to  
analyze the magnitude, orientation and distribution of research activi t ies in 
Costa Rica. These indicators are: number of research projects, financial re- 
sources dedicated to research (research costs),  number of researchers, average 
size of research projects, and investment in R and D (financial resources) ex- 
pressed as a percentage of GDP. 
These five indicators give the following overview of  the level or magnitude of 
research activity in the country: 
1) Total Number of research projects identified in 1981: 737. 
2 Financial resources dedicated to research by the institutions 
included in the survey (Cost of previously mentioned research 
projects) : 
a )  In colones : $81,332,991. 
7 / 
b )  In US do1 1 a r s :  $5,186,037. - 
3) Number of researchers (see  previous sec t ion) :  
a )  850 persons doing research. 
b) Equivalent t o  411 f u l l  -time researchers.  
4 )  Average s i z e  of research projects:  
a )  In colones per project:  $110,357 per project .  
b )  In US do l l a r s  per project:  US$ 7,037 per project .  
c )  In number of equivalent ful l - t ime researchers per project :  0.6 
ful l - t ime researcher per project .  
5) Investment i n  R and D a s  a percentage of GDP: f o r  1981 the  f inanc ia l  
resources dedicated t o  research represent 0.20% of t he  GDP f o r  t ha t  
year.  
The above f igures  point out t ha t  although 737 research pro jec t s  were iden t i -  
f ied  i n  1981, these projects tend t o  be qu i t e  modest i n  s i z e :  US$ 7,037 
(do l l a r s )  per p ro jec t ,  w i t h  l e s s  than one ful l - t ime researcher per project .  
I t  should be pointed ou t ,  though, t h a t  t h i s  r e f e r s  only t o  loca l  support f o r  
research. Several of the research projects  a re  r ea l l y  q u i t e  l a rge r ,  s ince  
they have par t i a l  foreign support which i s  not reported i n  these  f igures .  
Moreover, the local investment i n  research i s  somewhat underestimated, since 
t h i s  information only includes the  actual  costs  of the  operation of the 
research projects .  I t  does not include i n s t i t u t i ona l  overhead, nor f ixed 
costs  t h a t  form par t  of the  research in f ras t ruc ture  of these  centres  ( laborato- 
r i e s  art  research equipment a1 ready owned by the  centre ,  e t c .  ) . 
The values of these  indicators  a t  t he  aggregate national l eve l  give an idea 
of the  overall  magnitude of the  research e f f o r t ,  b u t  i t  has t o  be real ized 
t ha t  the re  a re  very important d i f ferences  between i n s t i t u t i o n s ,  between sectors  
o r  among d i f f e r en t  research a reas ,  t h a t  t he  aggregate value of ind ica tors  do 
not r e f l e c t .  These differences wi l l  c o ~ o  out i n  t he  subsequent analysis  t h a t  
i s  made of the  d i s t r i kc t i on  of the  research e f f o r t  according t o  d i f f e r en t  
c r i t e r i a .  
4.3 Role of the  Different  I n s t i t u t i ona l  Sectors i n  Research 
Table 4 shows the  d i s t r i bu t i on  of t he  research e f f o r t  i n  Costa Rica ( as  
measured by the f i r s t  four i nd i ca to r s ) ,  i n  terms of the  t h r ee  i n s t i t u t i ona l  
sectors  t h a t  carry out research i n  t he  country. As i t  can be seen,  the l a rge s t  
7/ The r a t e  of exchange used was the  average r a t e  of exchange f o r  the f i r s t  -
semester of 1981: 15.15 colones t o  the  do l l a r .  
. . .16/ 
T A B L E  4 
Distribution of the Research Effort in Terms . o f '  the 
Insti tutional Sector tha t  Carries out '  Research 
(1981) 
* The ra te  of exchange used for  the f i r s t  semester of 1981 was: US$1.00 = 15.15 
Colones. The only exception was some of the projects carried out by private 
research centres w i t h  foreign funding, since they had access t o  a different 
market ra te  of exchange a t  t ha t  moment. 
** The number of equivalent full-time researchers is used. 










. . .  
. 0.6 
Indi cators of 
Research Activi ty : 
1. No. of Research Projects: 
a )  Number 
b) Percentage 
2. Fi nanci a1 Resources : 
a )  In Colones 
b) In U.S. dol lars* / .  
c) Percentage 
3. No. of Researchers:** 
a )  Number 
b)  Percentage 
4. Average s ize  of Research 
Projects : 
a) Colones/Project 
b)  U.S.$/Project 
c) No. of Researchers/ 
Project 











. . . . . . . . .  - . . . . . . . . . . . . . . . . . . .  

























. , 0 . 5  
research projects are t o  be found in the private sector ( the  average s ize  goes 
u p  t o  US$14,300 per project,  with a full-time researcher in charge of i t ) ,while  
the smaller ones are found i n  the universit ies.  Although the largest  number of 
researchers i s  located i n  the universit ies (57.7%), in terms of financial re- 
sources (as the most re1 iable indicator) the re la t ive  importance of.  the three 
inst i tut ional  sectors within the overall research e f fo r t  t h a t  i s  carried ou t  i n  
the country i s  as follows (see Table 4) :  
- Universities: 47.6% 
- Government Research Centres : 42.8% 
- Private Research Centres: 9.6% 
This places Costa Rica in a n  intermediate position between two extreme i n s t i -  
tutional patterns tha t  may be identified in some of the Latin American a r  
Caribbean countries. In some of them ( i . e .  Chile) most of the research (both 
basic and applied) i s  carried out in universit ies;  a very small role  i s  played 
by government and private research centres. In other cases, the role  of large 
government research centres has increased substantially,  w i t h  a concomitant 
decrease of the relat ive importance of university research, specially in the 
area of applied and technological research. The ins t i tu t ional  s t ructure tha t  
has evolved in Costa Rica has elements of both patterns with universit ies and 
government research centres playing a major role i n  this area.  
I t  should also be pointed out tha t  government and private research centres only 
play a role in very specif ic ,  a n d  highly mission-oriented, research areas. In 
Costa Rica government research centres play a s ignif icant  ro le  only i n  agricul- 
tural research and in health research. In these two areas the  role  of the s t a t e  
i s  predominant: 72% of agricultural research and 6 0 b f  health research i s  
carried out by government research centres (see Table 6 ) .  
Private research centres exis t  only in two areas: agricultural research and 
social 'science research. In agriculture the relationship between research and 
production i s  quite often more vis ible  than in other research areas. For t h i s  
reason associations of growers have, i n  several cases, decided t o  coll ec t i  vely 
s e t  up the i r  own research f a c i l i t i e s  and research programs ( i  .e. ASBANA in 
banana production). In other cases they fund research of i n t e r e s t  t o  them through 
the government research centres,  in order t o  avoid se t t ing  up separate f a c i l i t i e s  
( i  .e. the coffee growers through OFICAFE). This pattern of an act ive participa- 
tion of the private sector i n  carrying out or  funding research of in teres t  t o  
them, has not ye t  appeared in other production sectors in  Costa Rica ( i .e .  i n -  
dustry). 
The nature of the private research centres i n  social science i s  very different .  
They are normally small off ices  of "researchers/consultants~, who t r y  t o  survive 
by combining three sources of funding since they do not have the i r  own funds: 
a)  grants from government funds f o r  s p e c i f i c  research p r o j e c t s  ( t h i s  possi b i  1 - 
i t y  i s  very l i m i t e d ) ;  b)  con t rac t  research ( o r  consultancy serv ices) ;  and 
c )  f o r e i g n  f i n a n c i a l  support  f rom i n t e r n a t i o n a l  o r  b i  l a t e r a l  organizat ions.  
Depending on the  m o t i v a t i o n  o f  t h e  persons who make up these cent res  and on 
t h e i r  a b i l i t y  t o  mobi 1 i z e  funds from these th ree  sources, some groups tend t o  
become more consul t a n t s  than researchers ( w i t h  a very marginal research 
a c t i v i t y ) ,  w h i l e  o thers  keep t i g h t  t o  t h e i r  research vocat ion,  r e f u s i n g  t o  be 
absorbed by t h e  consul tancy market. 
The s i t u a t i o n  t h a t  has j u s t  been described o f  t he  p r i v a t e  a g r i c u l t u r a l  and 
soc ia l  science research cent res  i s  q u i t e  t y p i c a l  o f  many L a t i n  American and 
Caribbean count r ies .  What changes from one count ry  t o  another  i s  t h e  s p e c i f i c  
h i s t o r i c a l  reasons t h a t  l e d  t o  t h e  emergence o f  t h e  p r i v a t e  research centres, 
as w e l l  as t h e  r e l a t i v e  importance they  have w i t h i n  t h e  n a t i o n a l  research com- 
munity. For example, i n  Costa Rica 36.5% o f  s o c i a l  sc ience research i s  c a r r i e d  
ou t  by p r i v a t e  research centres, w i t h  the  u n i v e r s i t i e s  s t i l l  p l a y i n g  the  lead ing  
r o l e  (60%) (see Table 6).  I n  o the r  coun t r i es  o f  t he  reg ion  s o c i a l  science r e -  
search has l a r g e l y  s h i f t e d  from t h e  u n i v e r s i t i e s  t o  p r i v a t e  research centres. 
The most extreme example o f  t h i s  t rend i s  Argent ina, where p r i v a t e  soc ia l  
science research centres p l a y  a predominant r o l e  i n  t h i s  f i e l d  o f  research. 
Besides a g r i c u l t u r e ,  h e a l t h  and soc ia l  science, a1 1 t h e  o the r  research areas 
are  b a s i c a l l y  i n  the  hands o f  the  u n i v e r s i t y  (see Table 6).  It i s  f o r  t h i s  
reason t h a t  many researchers be1 i eve t h a t  most, i f  n o t  a1 1 , research i n  Costa 
Rica i s  done i n  the  u n i v e r s i t y ,  s ince  they are  b a s i c a l l y  acquainted on l y  w i t h  
t h e i r  area o f  i n t e r e s t .  
4.4 Or ien ta t i on  o f  Research: Main Research Areas t h a t  a re  Beina Studied 
I n  order  t o  cha rac te r i ze  the  o r i e n t a t i o n  o f  t h e  research e f f o r t  i n  Costa 
Rica, as we1 1 ' as  t h e  re1  a t i  onship between research and t h e  development problems 
o f  t h e  .country, t he  f o l l o w i n g  c l a s s i f i c a t i o n  o f  research areas was used: 
a)  Natura l  resources and environment. 
b)  Ag r i cu l t u re ,  Fo res t r y  and F isher ies .  
c )  Mining. 
d) ' I n d u s t r i a l  Technology. 
e)  Energy 
f )  Housing and development o f  cons t ruc t i on  technologies and mater ia ls .  
g) Transpor ta t ion  and Telecommunications. 
h) Health. 
8/ i ) Soc ia l  Development (socio-economic development problems o r  issues)  .- 
j )  Basic knowledge. 
8/ The term "soc ia l  development" i s  used, i ns tead  o f  s o c i a l  sciences, s ince  - 
we a re  speaking about app l i ed  areas o r  problenis o f  development. But t h i s  
category w i  11 bas i ca l  l y  r e f e r  t o  soc ia l  science research. 
. . .19/ 
A l l  research p r o j e c t s  were c l a s s i f e d  i n t o  one o f  these t e n  ca tegor ies ,  on t h e  
basis  o f  t h e i r  ob jec t i ves  and o f  ' the p o t e n t i a l  area o f  a p p l i c a t i o n  o f  t h e i r  
r e s u l t s .  I t  i s  q u i t e  ev iden t  t h a t  research p r o j e c t s  can a l s o  be c l a s s i f i e d  
i n  terms o f  t he  t r a d i t i o n a l  d i s t i n c t i o n  between s c i e n t i f i c  areas o r  d i s c i p l i n e s  
( i  .e. n a t u r a l  sciences, soc ia l  sciences, engineer ing,  agronomy and h e a l t h  
sciences). 
But t he  former c l a s s i f i c a t i o n  i s  much more p r a c t i c a l  f o r  t h e  i d e n t i f i c a t i o n  and 
ana lys i s  o f  t h e  research t o p i c s  t h a t  a re  a t t r a c t i n g  the  a t t e n t i o n  o f  Costa 
Rican researchers. It a l s o  b r i ngs  o u t  more c l e a r l y  t he  r e l a t i o n s h i p  between r e -  
search and devel opment p rob l  ems. 
- 
Table 5 shows the  main areas o f  concent ra t ion  o f  research i n  Costa Rica, bo th  
i n  terms o f  research areas and i n  terms o f  t h e  s c i e n t i f i c  d i s c i p l i n e  o f  t he  r e -  
search p ro jec ts .  The th ree  i n d i c a t o r s  t h a t  a r e  used i n  t h i s  t a b l e  (number o f  
p ro jec ts ,  f i n a n c i a l  resources and number o f  researchers)  show ve ry  s i m i l a r  l e v e l s  
o r  percentages when compared across rows. Thus t h e  t h r e e  i n d i c a t o r s  have a r e -  
l a t i v e l y  homogeneous behaviour i n  terms o f  measuring t h e  magnitude o r  l e v e l  o f  
research. The d i s t r i b u t i o n  o f  f i n a n c i a l  resources w i l l  be used as t h e  main 
i n d i c a t o r  i n  t h i s  ana lys i s .  
Several outstanding f a c t s  emerge from t h e  ana lys i s  o f  s e c t i o n  A o f  Table 5. I n  
the  f i r s t  place, a very considerable p r o p o r t i o n  o f  t h e  research t h a t  i s  being 
c a r r i e d  ou t  i n - t h e  count ry  i s  r e l a t e d  t o  app l i ed  research areas o r  t o  develop- 
ment problems. Only 4.1% o f  the  a v a i l a b l e  f i n a n c i a l  resources goes i n t o  research 
whose main o b j e c t i v ?  i s  t he  generat ion o f  knowledge per  se (bas ic ,  non-or iented 
research) .  I t should be po in ted  out ,  though, t h a t  some o f  t h e  research p r o j e c t s  
r e l a t e d  t o  any o f  t h e  app l i ed  areas are  q u i t e  "bas ic "  i n  na tu re  ( i .e .  t h i s  i s  t h e  
case o f  some o f  t he  research i n  hea l th ,  a g r i c u l t u r e ,  n a t u r a l  resources and s o c i a l  
development). Th i s  i n  i t s e l f  i s  n o t  a negat ive  aspect, s i nce  bas i c  (o r i en ted )  
research has an impor tan t  r o l e  t o T a y  w i t h i n  each o f  these research areas. 
Furthermore, i t  should a l s o  be kept  i n  mind t h a t  app l i ed  research does n o t  i n  
i t s e l f  assure t h a t  t h e  research r e s u l t s  w i l l  be e f f e c t i v e l y  used o r  app l ied  i n  
any o f  these areas. So t h e  f a c t  t h a t  research i s  being done i n  these d i f f e r e n t  
areas cannot be taken t o  mean t h a t  t h e  r e s u l t s  a r e  being e f f e c t i v e l y  a p p l i e d  i n  
each of. them. The problecs o f  extension a d  t r a n s f e r  o f  r e s u l t s  t o  t h e  p o t e n t i a l  
users a re  a major  conc t rn  i n  mast research areas, a l though seve ra l  cases o f  
successful  adopt ion t r ?  a p p l i c a t i o n  o f  r e i u l  t s  can be mentioned, s p e c i a l l y  i n  
the  area o f  h e a l t h  and a g r i c u l t u r e .  
The second impor tan t  f a c t  t h a t  emerges from s e c t i o n  A o f  Tab le  5 i s  t h e  very  
h igh  concent ra t ion  o f  t h e  research e f f o r t  i n  t h r e e  major  areas: a g r i c u l t u r a l  re- 
search (45.7%), research on s o c i a l  development aspects (19.2%) and research i n  
hea l th  (15.1%). These th ree  areas absorb 80% o f  t h e  t o t a l  f i n a n c i a l  resources 
dedicated t o  research i n  Costa Rica. I n  t he  f o l l o w i n g  pages we w i l l  come back 
TABLE 5 
Main Areas of Concentrat ion o f  Research i n  Costa Rica 
by Research Area and S c i e n t i f i c  D i s c i p l i n e  
(In thousands o f  Colones and US$) 
* 
Number o f  equ iva lent  f u l l  - t ime researchers. 
Research Area I 
(Sect ion A) 
1. Natura l  resources and 
envi  ronment 
2. Ag r i cu l tu re ,  f o r e s t r y ,  
f i s h e r i e s  
3. Min ing 
4. I n d u s t r i a l  technology 
5. Energy 
6. Housing and construc- 
t i o n  
7. Transport and telecom- 
muni ca t ions  
8. Heal th 
9. Soc ia l  development 
10. Basic knowledge 
TOTAL 
Research Pr js .  
S c i e n t i f i c  D i s c i p l i n e  o f  
The Research ( Idem) 

























F inanc ia l  Resources 
1. Natura l  sciences 
2. Agronomy 
3. Engineering 
4. Heal th sciences 









































































































D i s t r i b u t i o n  o f  the  Research E f f o r t  by Research Area and I n s t i t u t i o n a l  Sector  
( I n  thousands o f  Colones and US do7 lars )  
Percentage D i s t r i b u t i o n  
(by row) 
Research Area: 
1. Natura l  resources and 
environment 
2. Agr i cu l t u re ,  f o res t r y ,  
f i s h e r i e s  
3. Mining 
4. I n d u s t r i a l  technology 
5. Energy 
6. Housing and construc-  
t i o n  
7. Transport and telecom- 
municat i  on 
8. Heal th 
9. Soc ia l  devel oprnent 
10. Basic knowledge 
TOTAL 
TOTAL 
1. Natura l  resources and 
envi  ronrnen t 
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to  these three major areas of research, in order t o  analyze them further i n  
terms of the main research topics that  are being covered i n  each one. 
The third fac t  that  is  underlined by Table 5 (section A )  is  the very l i t t l e  
attention that  i s  being given to  research in certain areas of in teres t  t o  
the country, such as energy and mineral resources. Industrial technological 
research i s  also notoriously low. Since the ten categories tha t  are used t o  
analyze the main. research areas that  are  receiving attention i n  Costa Rica 
are ,  by necessity, a t  a very aggregate level ,  Table 11-1 i n  Annex I1 presents 
more detailed information on the specif ic  research topics tha t  are  being 
studied. in each area. In the case of the three main research areas (agricul- 
ture,  social development and health),  t h i s  i s  also analyzed in  the following 
pages and i n  Tables 7, 8 and 9. 
The distribution of research in terms of the sc ien t i f i c  discipl ine i t  refers  
to (section B of Table 5)  does not add much to  the previous analysis. Again, 
the concentration of the research e f fo r t  i n  the f ie lds  of agronomy, social 
sciences and health sciences i s  quite evident, althouph i n  a somewhat lower 
proportion. This second section of Table 5 also points out tha t  an important 
part of the research that i s  being carried out in the different  applied areas 
i s  related to the natural sciences. The engineering sciences, on the other 
hand, show a very weak participation in research. 
As i t  was previously pointed out,  the role of the three inst i tut ional  sectors 
that  carry out research (universi t ies ,  government research centres and private 
research centres) varies widely from one research area to another (see Table 6) .  
Government.research centres are  predominant in agricultural and health research, 
b u t  they practically play no role in the other research areas (with the excep- 
tion of a very marginal participation in social science research). Private re- 
search centres have an active participation only i n  social science research 
(social development) and i n  agricultural research, although a t  a more modest 
level. The university sector plays a predominant role in the other research 
areas, including a leading role i n  social science research. 
The analysis of the previous pages gives a broad picture, a t  a very aggregate 
level, of the general orientation of research i n  Costa Rica. We will now return 
t o  a more detailed analysis of the main research topics tha t  a re  being studied 
in the three principal research areas : agricul ture,  social development and health . 
Agricultural Research 
A very substantial portion of agricultural research i s  being devoted to  agricul- 
tural production: 60.2% of the funds goes to  research on the main agricultural 
crops that  are produced by the country (see Table 7). A t  a .much lower level ,  
three other research topics that  receive substantial support are forestry (13.9%), 
animal production (9.7%) and f isheries  (6.6%). The other research topics only 
T A B L E  7 
Major Topics that  Predominate in Agricultural Research in Costa Rica 
(In thousands of Colones and US$) 
.Disaggregation of agricultural production research in  terms of crops: 
Major Topics of 
Agricultural Research 
1. Agricultural productionf" 
2. Forestry** 
3. Animal production **  
4. Post-production ** 
5. Fisheries 
6. Soil management 




Number of equivalent ful l  -time researchers. 
* J: 
Agricultural production i s  disaggregated in terms of crops i n  the second part of thi 
Table. The specific research topics that  z--e receivi.ng at tent ton in forestry,  aninla 
production and post-production are presented i n  Tables 11-2, 11-3 and 11-4 i n  Annex 
No. of 

























































1.2 Bananas, plantains 
1.3 Cocoa 
1.4 Sugar cane 
1.5 Frui tcul ture 
1.6 Horticulture 
1.7 Grain legumes 
1.8 Corn, wheat 




1.13 "~e j ibaye"  
1.14 Tobacco 
1.15 Seed producti on 
1.16 Plant pathology 
1.17 Entomology 
1.18 Others 
TOTAL (Agri c . Prod. ) 
























































































play a marginal role. Nevertheless, i t  should be pointed out tha t  research i n  
cropping systems i s  suff icient ly important t o  appear in a separate category, 
apart from agricultural production (2.3% of to ta l  funds is devoted t o  i t ) .  
The second part  of Table 7 disaggregates the large component of agricultural 
production research, into the specific crops or production problems ( i  .e. 
plant pathology, seed production and entomology) that  a re  presently being 
studied. The following four categories emerge from the analysis of th i s  table,  
i n  terms of the "de-facto" importance tha t  is being given t o  research in the 
different  products: ~. . 
a )  By f a r  the greatest  research e f fo r t  i s  being done i n  coffee, 
which absorbs practically 20% of the funds allocated t o  
agricultural production research. This, of course, re f lec ts  
the importance of coffee in the Costa Rican economy. 
b )  A t  a second level there i s  a group of four crops which receive 
considerable attention i n  terms of support for  research: f r u i t -  
culture (11.6%), corn (9.5%), horticulture (9.1%) and sugar 
cane (8.0%). 
c )  There i s  a t h i r d  group of crops or research topics with an inter-  
mediate level of support: bananas (5.5%), r ice (4.7%) and research 
on eqtomol ogy (4,3%). 
d )  The other crops are quite low in terms of research expenditure. 
I t  should be kept in mind tha t  these figures include what i s  being done by the 
Ministry of Agriculture, the universit ies and private research centres. I t  does 
not re fer  only t o  government research, although the l a t t e r  plays a dominant role.  
More detailed information on what i s  being done in forestry research, animal 
production research and post-production research i s  provided i n  Tab1 es 11-2, 11-3 
and 11-4 in Annex I1 a t  the end of t h i s  report. 
Heal t h  Research 
-In the area of health research there i s  a considerable concentration of the 
research e f fo r t  i n  two major topics (see Table 8) :  epidemiology, t h a t  absorbs 
- 26.7% of the total  funds a1 located t o  health research, and nutr i t ion problems, 
that represents 24.8% of the research expenditure in th i s  area. These two re- 
search topics concentrate 51.5% of the resources available fo r  research i n  health 
problems. I n t h e a r e a o f n u t r i t i o n r e s e a r c h c o v e r s  such t o p i c s  a s  . 
die ts ,  malnutrition, motherlchild nutrit ion and nutrit ion and chi1 d devel opnient. 
TABLE 8 
Major Topics t h a t  Predominate i n  Heal th Research i n  Costa Rica 
( I n  thousands o f  Colones and US$) 
I * 
Number o f  equ iva len t  f u l l - t i m e  researchers. 
I 
Major  Topics o f  
Hea l th  Research : 
1. Rural  h e a l t h  
2. Water supply and san i ta -  
ti on 
3. Bac ter io logy ,  m i c r o b i o l  ogy 
and parasi  to1 ogy 
4. N u t r i t i o n  and d i e t e t i c s . .  
5. Biochemestry and human 
genet i  cs 
6. T r a d i t i o n a l  medi c ine  
7. Family p lanning 
8. Hema to1  ogy 
9. Immunology 
10. Pnarmacol ogy and Thera- 
peu ti cs 
11. Epi demi 01 ogy 
12. Cancer01 ogy 
13. Pathc l  ogy and cyto-  
path01 ogy 
14.Physiology and p h i s i o -  
path01 ogy 
15. Toxicology 
16. s o c i a l  medicine 
17.Mental hea l th  
I TOTAL 
No. Res. 



































































































A second group o f  research t o p i c s  i n  the  area o f  hea l th  t h a t  rece ive  an i n t e r -  
mediate l e v e l  o f  support are the  f o l l o w i n g  ( a t  a  much lower l e v e l  than t h e  
previous ones) : 
- Biochemistry and human genetics, t h a t  absorbs 8.3% o f  t h e  
resources a v a i l a b l e  f o r  research i n  t h i s  area. 
- Toxicology (7.0%) 
,- 
- Socia l  medicine (5.9% o f  f i n a n c i a l  resources), t h a t  inc ludes 
such aspects as t h e  p a r t i c i p a t i o n  o f  t h e  community i n  h e a l t h  
programs, as we1 1  as s o c i a l  aspects re1 ated t o  h e a l t h  problems 
o r  t o  the  e f f i c i e n c y  o f  hea l th -de l ivery  systems. 
- Mental hea l th  (5.9%). 
- Bacter io logy,  m ic rob io l  ogy and paras i to logy  (5.8%). 
The o ther  top i cs  i n  the  area o f  h e a l t h  research rece ive  very marginal support i n  
terms o f  research funds (see Table 8 ) .  The i n t e r e s t  i n  such t o p i c s  as water 
supply and s a n i t a t i o n  and f a m i l y  p lanning i s  n o t o r i o u s l y  low (0.4% and 0.7% 
respec t i ve l y ) .  
The main cent re  f o r  h e a l t h  research i s  INCIENSA (Costa Rican I n s t i t u t e  o f  
Research and T ra in ing  i n  N u t r i t i o n  and Heal th) ,  which i s  funded by the  government. 
The U n i v e r s i t y  o f  Costa Rica ( i  .e. the  " I n s t i t u t o  de Invest igaciones en Salud", 
"the " l n s t i t u t o  Clodomiro Picado" and the  Facu l ty  o f  Medicine) and, t o  a  l esse r  
extent ,  the  M i n i s t r y  o f  Health, a re  t h e  o ther  two i n s t i t u t i o n s  t h a t  ca r ry  out  r e -  
search i n  t h i s  area. 
Socia l  .Science Research (Soc ia l  Development) . 
I n  the  area o f  soc ia l  science research the  1981 survey i d e n t i f i e d  133 research 
p ro jec ts ,  w i t h  a  t o t a l  research expenditure o f  one m i l l  i o n  US do1 l a r s  ($17,841,900 
colones) and 100 equ iva lent  f u l l - t i m e  researchers. Given the  l a r g e  number o f  r e -  
search p r o j e c t s  t h e  average s i z e  of each one i s  q u i t e  small (US$7,520 per  
p r o j e c t ) .  Nevertheless, as i t  was p rev ious l y  pointed out,  t h e  f i g u r e s  w i t h  respect  
t o  research costs have t o  be handled c a r e f u l l y  f o r  two reasons. I n  t h e  f i r s t  
place, the  extremely r a p i d  deva luat ion  o f  the  colon du r ing  t h e  l a s t  year  makes 
any d o l l a r  ' equ iva lent  of a  Costa Rican expenditure a  r e l a t i v e l y  a r t i f i c i a l  o r  
mis leading f i gu re ,  under present circumstances. Secondly, research costs i n  
u n i v e r s i t y  p r o j e c t s  a re  somewhat underestimated, s ince they do n o t  inc lude a l l  
t h e  overhead and personnel cos ts  (mainly support and auxi  1  i a r y  personnel ) t h a t  
are invo lved i n  t h e  p ro jec t .  The l a t t e r  a re  q u i t e  o f t e n  absorbed by t h e  normal 
operat ing budget o f  t h e  u n i v e r s i t y .  - 9/ Despite these two f a c t o r s ,  there  i s  a  
9/ Furthermore, these f i g u r e s  do no t  i nc lude  f o r e i g n  funding f o r  these research - 
pro jec ts .  
c l e a r  t r e n d  towards the  atomizat ion o f  t he  research e f f o r t  i n t o  a  mu1 t i t u d e  
o f  small p r o j e c t s  . A  g rea te r  concent ra t ion  o f  t he  scarce resources ava i  1  ab le  
i n  a  smal le r  number o f  p ro jec ts ,  .would probably y i e l d  b e t t e r  r e s u l t s .  (Th is  
i s  t r u e  n o t  on l y  o f  soc ia l  science research b u t  a l s o  o f  t h e  p r e v i o u s l y  
analyzed research areas). 
For these reasons, the  percentage d i s t r i b u t i o n  o f  f i n a n c i a l  resources i n  terms 
o f  t he  major research t o p i c s  being studied, i s  a  more s i g n i f i c a n t  i n d i c a t o r  
(of r e l a t i v e  importance) than t h e  abso lu te  f i g u r e s  o f  research costs. 
Table 9  shows the  main t o p i c s  o r  issues t h a t  predominate i n  s o c i a l  science 
research i n  Costa Rica.. Four major  research t o p i c s  r e c e i v e  s u b s t a n t i a l  support 
and concentrate the  a t t e n t i o n  o f  researchers i n - t h i  s  f i e l d :  
a) Macro-economic and macro-soci 01 og i  c a l  s tud ies  o f  Costa Rican s o c i e t y  
( s o c i e t a l  o rgan iza t ion)  ranks i n  f i r s t  place, w i t h  28 research p r o j e c t s  t h a t  
absorb' 2 1 . 4 h f  t h e  f i n a n c i a l  resources ava i l ab le .  Th is  inc ludes p r o j e c t s  
on such t o p i c s  as macro-economic models o f  t h e  Costa Rican economy, economic 
and s o c i a l  h i s t o r y ,  employment, i n d u s t r i a l i z a t i o n  process, f o r e i g n  i n v e s t -  
ment, and others.  
b) Research on popu la t ion  comes second, w i t h  17 p r o j e c t s  and 15.8% o f  t h e  
funds. The aspects t h a t  a re  r e c e i v i n g  more a t t e n t i o n  w i t h i n  t h i s  area are  
b a s i c a l l y ~ , t h o s e  o f  the  s p a t i a l  d i s t r i b u t i o n  o f  t h e  popu la t ion ,  demographic 
behavi our, i n t e r n a l  migra t ions  and urban iza t ion .  
c)  A t  a  comparable l e v e l  o f  i n t e r e s t  and l o c a l  support  we f i n d  research on 
education (30 p r o j e c t s  and 15.1% o f  t h e  funds) .  The p r i n c i p a l  issues t h a t  
a re  rece iv ing  a t t e n t i o n  from researchers i n  t h i s  f i e l d  a r e  t h e  fo l l ow ing :  
the  l e a r n i n g  process, teaching methods and techniques, development and 
s tandard iza t ion  o f  t e s t s ,  e f f i c i e n c y  o f  t h e  school system and pre-school 
education. 
d) The f o u r t h  major t o p i c  t h a t  i s  r e c e i v i n g  a t t e n t i o n  i s  t h a t  o f  r u r a l  develop- 
ment and a g r i c u l t u r a l  economics (15 p r o j e c t s  and 14.3% o f  the  funds). Among 
t h e  main issues t h a t  a re  being s tud ied  t h e  f o l l o w i n g  should be mentioned: 
peasant economy, 1  and tenure, r u r a l  employment, c o l l e c t i v e  farming enterpr ise:  
and s tud ies  on the  product ion and mzrket ing  o f  c e r t a i n  crops. 
- These f o u r  major  research t o p i c s  absorb two t h i r d s  (66.6%) o f  t h e  funds a v a i l a b l e  
f o r  soci  a1 'science research. 
Two a d d i t i o n a l  research t o p i c s  rece ive  an in termedia te  l e v e l  o f  support: 
o rgan iza t i on  and admin i s t ra t i on  o f  t he  s t a t e  (9.9%), which i n c l  udes pub1 i c  admi n- 
I i s t r a t i o n ,  p o l i t i c a l  socio logy and p o l i t i c a l  science; and anthropology and c u l t u r a l  
development (6.8%). The o ther  t o p i c s  o f  s o c i a l  science research rece ive  on ly  a  
niodest support (see Table 9 ) .  
-28- 
T A B L E  9 
Major Topics t h a t  Predominate i n  Social Science Research 
i n  Costa Rica 
( I n  thousands o f  Colones and US$) 
* 
Number o f  equi val ent  f u l  1 -t ime researchers. 
Major Topics o f  Socia l  ' 
Sci ence Research : 
. -. 
1. Populat ion 
2. Rural development & ag r i cu l -  
t u r a l  economi cs 
3. Societa l  organizat ion: macro- 
economic and macro-sociol o- 
g i  cal  processes. 
4. Production & d i s t r i b u t i o n  
5. Organizat ion & admi n i  s t ra -  
t i o n  o f  the Sta te  
6. Urban development 
7. Education 
8. Communication & in format ion 
9. Science & technology 



































































An additional study, complementary t o  t h i s  one, i s  being carried out on 
the present s i tuat ion and character is t ics  of social science research i n  
Costa Rica and Central America. 10/ This other study spec i f ica l ly  
concentrates on the main obstacles tha t  have limited social science' re- 
search i n  Central America, and on some of the 'principal contributions 
that  t h i s  area of research has made t o  the c la r i f ica t ion  o r  solution of 
devel opment problems. 
With respect t o  the inst i tut ional  context w i t h i n  which social  science re- 
search takes place, see section 4.3 of this report .  
10/ - Juan Manuel V i  11 asuso: Social Science Research in  Central America: 
Current Situation and Future Perspectives; San Jose, Costa Rica; 
kconornics Research Centre, University of Costa Rica, 1982. 
5. EVALUATION OF THE PRESENT RESEARCH EFFORT AND RESEARCH PRIORITIES 
I As i t  was pointed ou t  i n  the previous section, Costa Rica i s  present ly  
spending 0.20% o f  i t s  GDP i n  research programs. This i s  an average l e v e l  o f  
research investment t h a t  i s  qu i t e  cha rac te r i s t i c  of many count r ies  i n  L a t i n  
America and the  Caribbean, although a few countr ies i n  the  reg ion are now up 
I 
t o  a research investment t h a t  represents 0.70% o f  t h e i r  GDP. 
Nevertheless, the aggregate value o f  t h i s  i n d i c a t o r  overlooks important 
1 sec to r i a l  d i f ferences.  I f  we analyze the  re l a t i onsh ip  between research expendi- 
tures and GDP a t  a sec to r i a l  l eve l ,  the p i c t u r e  t h a t  emerges i n  the  d i f f e r e n t  
sectors i s  q u i t e  d i f f e r e n t  (see Table 10). The on ly  research areas t h a t  can be 
I d i r e c t l y  re la ted  t o  GDP sectors are those re l a ted  t o  product ion a c t i v i t i e s :  a g r i -  
TABLE 10 
SECTORIAL DIFFERENCES OF THE RELATIONSHIP 
BETWEEN RESEARCH EXPENDITURE AND GDP 
( I n  Thousandsof Colones) 
cu l ture ,  i ndus t ry  and mining. Such research areas as hea l t h  and soc ia l  develop- 
ment (soc ia l  science) cannot be d i r e c t l y  l i n ked  t o  GDP sectors.  For t h i s  reason 
Table 10 does no t  disaggregate f u r t h e r  the re l a t i onsh ip  between research and GDP. 
It a lso does no t  d i f f e r e n t i a t e  some other GDP sectors because o f  a very low l e v e l  
o f  research a c t i v i t y  i n  them (i .e. const ruct ion and. t ranspor t  and telecommunica- 
t i ons ) .  
b 
i Sectors o f  Research Expenditure and o f  GDP 
1 
Agr icu l tu re  























Table 10 c l e a r l y  shows t h a t  a h igher  r e l a t i v e  e f f o r t  o f  research i s  being 
done i n  the  a g r i c u l t u r a l  sector,  where the  r e l a t i o n s h i p  between research 
and s e c t o r i a l  GDP goes up t o  0.57%. Th is  i s  s u b s t a n t i a l l y  h igher  than 
the  r e l a t i v e  importance o f  t h e  t o t a l  research investment, as r e f l e c t e d  by 
t h e  aggregate value o f  t h e  i n d i c a t o r .  On t h e  contrary,  t h e  research 
e f f o r t  t h a t  i s  being done i n  i n d u s t r y  and mining r e l a t i v e  t o  t h e i r  sector-  
i a l  GDP i s  extremely low (0.03%). I n  general terms, t h e  r e l a t i o n s h i p  
between o the r  research areas and the  r e s t  o f  t he  GDP i s  very  s i m i l a r  t o  
the  one r e f l e c t e d  i n  t h e  aggregate index. 
Table 11 provides i n fo rmat ion  on t h e  r e l a t i o n s h i p  between research expen- 
d i  t u r e  - i n  d i f f e r e n t  a g r i c u l t u r a l  products (no t  o n l y  crops) and t h e  annual 
value o f  product ion f o r  each product. Th is  i s  another i n d i c a t o r  whose main 
o b j e c t i v e  i s  t o  measure r e l a t i v e  importance o f  t h e  research e f f o r t ,  i n  terms 
of t he  percentage o f  the  t o t a l  value o f  product ion t h a t  i s  " re invested" i n  r e -  
search. Three a g r i c u l t u r a l  products r a t e  q u i t e  h igh  i n  t e r n s  o f  t h i s  i nd i ca -  
t o r :  g r a i n  legumes (3.32%), co t ton  (2.65%) and corn and wheat (2.11%). It 
should be po in ted o u t  t h a t  i n  those cases where t h e  product  has a very low 
l e v e l  o f  product ion ( t h e  denominator), even a low research -investment w i  11 
tend t o  generate a h i g h  value o f  t h e  i n d i c a t o r .  Thus i n  those extreme cases 
t h i s  i n d i c a t o r  should be handled w i t h  c e r t a i n  care. Th is  i s  t h e  case o f  
co t ton  i n  Costa Rica, whose index value i s  ou t  o f  p ropor t i on  w i t h  the  research 
expenditure. The o the r  products do no t  have t h i s  problem. It i s  i n t e r e s t i n g  
t o  note i n  Table 11 t h a t  al though coffee i s  by f a r  t he  most important  a g r i c u l -  
t u r a l  research area i n  terms o f  research expenditure, t he  l a t t e r  represents 
on ly  a very small percentage (0.22%) of t h e  value o f  the  product ion  o f  co f fee  
f o r  t h a t  year. 
Research P r i o r i t i e s  
This paper has concentrated on ongoing research a c t i v i t i e s  i n  Costa Rica, i n  
terms o f  t h e i r  magnitude, d i s t r i b u t i o n  and o r i e n t a t i o n .  I f  the  quest ion o f  t h e  
adequacy o f  t h e  present  o r i e n t a t i o n  of research i s  ra ised,  t h e  i ssue  o f  research 
p r i o r i t i e s  comes t o  t h e  f o r e f r o n t .  
The d e f i n i t i o n  o f  research p r i o r i t i e s  i s  n o t  an easy task, g iven t h e  d i f f e r e n t  
c r i t e r i a  t h a t  can be used t o  de f ine  such p r i o r i t i e s .  In  t h e  process o f  
d e f i n i n g  research p r i o r i t i e s  the re  are  th ree types o f  f a c t o r s  t h a t  are genera l l y  
taken i n t o  considerat ion:  
a) The e x i s t i n g  capac i ty  and opin ions o f  t he  research community, 
i n  order  t o  i d e n t i f y  what i s  f e a s i b l e  i n  the  count ry  and what 
a re  t h e  research i n t e r e s t s  o f  t he  fprmer. 
b) Considerat ions w i t h  respect  t o  the  socio-economic importance 
o f  a1 t e r n a t i v e  research areas o r  t o p i c s  . 
c )  Government development p o l i c i e s  and programs, both a t  a general 
socio-economic l e v e l  and i n  science and technology i n  p a r t i c u l a r .  
TABLE 11 
Re la t i onsh ip  ,.between Research Expenditure and Value o f  
Product ion by A g r i c u l t u r a l  Product  
( I n  thousands o f  Colones) 
A g r i c u l t u r a l  
Products 
1. Rice 
2. Bananas, p l  an ta i  ns 
3. Cocoa 
4. Sugar cane 
5. Grain legumes 
6. Corn, wheat 
7. Roots, tubers 




12. Fo res t r y  
13. Animal p roduc t i  on 
14. F i she r ies  
15. Others 
TOTAL 
Value o f  






















































I d e a l l y ,  a l l  t h ree  fac tors  should converge on a s p e c i f i c  s e t  o f  research 
p r i o r i t i e s  c l e a r l y  i d e n t i f i e d .  I n  many instances these d i f f e r e n t  f a c t o r s  
do co inc ide  and r e i n f o r c e  each other .  But i n  t h e  r e a l  wor ld  t h i s  normal ly  
requ i res  a complex and i n t e r a c t i v e  process, i n v o l v i n g  successive approxi - 
mations and mutual accommodation among t h e  th ree  fac tors .  
The ana lys is  t h a t  has been done i n  t h e  previous sec t ions  i s  b a s i c a l l y  r e l a t e d  
t o  the  f i r s t  f a c t o r :  t he  e x i s t i n g  research capaci ty ,  research i n t e r e s t s  and 
ongoing research programs o f  t h e  s c i e n t i f i c  community. The present  d i s t r i  bu- 
t i o n  o f  f i n a n c i a l  resources de f i nes  an i m p l i c i t  research p o l i c y ,  i n  terms o f  
what i s  a c t u a l l y  being supported and studied. 
- 
A p a r t i a l  cons idera t ion  o f  t h e  second f a c t o r  has been made i n  t h e  ana lys i s  o f  
the  r e l a t i o n s h i p  between research expenditures and GDP, o r  between the  former 
and the  t o t a l  value o f  p roduct ion  o f  a g iven crop o r  product. 
A more d e t a i l e d  ana lys i s  o f  t he  socio-economic importance o f  a1 t e r n a t i v e  r e -  
search areas and t o p i c s  would go beyond the  scope o f  t h i s  paper. 
F i n a l l y ,  w i t h  respect  t o  t he  t h i r d  f a c t o r  (government development p o l i c i e s  and 
programs) two main aspects should be mentioned. The f i r s t  one i s  t he  r e l a t i o n -  
sh ip  between the  n ine  app l i ed  research areas i n  which t h e  Costa Rican s c i e n t i f i c  
community i s  wprking (exc lud ing  bas i c  knowledge), and the  main s e c t o r i a l  develop- 
ment programs and p r i o r i t i e s  o f  t he  government (as de f ined i n  t h e  development 
p lan) .  
Table 12 summarizes g r a p h i c a l l y  t h e  main s e c t o r i a l  development programs t h a t  a re  
r e l a t e d  t o  each research area. Since these s e c t o r i a l  development programs are  
taken from t h e  Nat iona l  D e v e l o ~ e n t  - - - -  Plan 1979 82, they could change e i t h e r  i n  
content  o r  i n  p r i o X t y w n h t h e  incoming government. A1 though t h i s  means t h a t  
t he  content  o f  t h e  t a b l e  w i l l  have t o  be adjusted i n  a few months, Table 12 does 
g ive  a general view o f  t h e  r e l a t i o n s h i p  between research and s e c t o r i a l  develop- 
ment problems and p r i o r i t i e s  i n  t h e  country. 
For each research area the  main development problems r e l a t e d  t o  t h a t  sec to r  a r e  
c l a s s i f i e d  i n t o  f o u r  l e v e l s  o f  p r i o r i t y  121. Thus, i n  t h e  case o f  h e a l t h  t h e  
main development problems and programs a re  c l a s s i f i e d  i n  t he  f o l l o w i n g  way: 
a) F i r s t  p r i o r i t y :  communicable diseases, extension o f  medical  
coverage, n u t r i t i o n ,  mother /ch i ld  care and environmental 
s a n i t a t i o n .  
b) Second p r i o r i t y :  none . 
c )  T h i r d  p r i o r i t y :  mental and occupat ional  hea l th .  
d) Four th p r i o r i t y :  denta l  h e a l t h  and chron ic  diseases. 
10/ The p r i o r i t y  o f  t he  d i f f e r e n t  development problems r e l a t e d  t o  each sec to r  -
was def ined i n :  OFIPLAN and CONICIT: Areas P r i o r i t a r i a s  en Ciencia y Tecno- 
l o g i a  y su Relaci6n con e l  Desar ro l lo ;  San Jose, Costa Rica, 1981. 
TABLE 12 
Re la t ionsh ip  Between Research Areas and Main S e c t o r i a l  
Development Programs and P r i o r i t i e s  
Research Areas: 
1. Natura l  Resources 
and Envi ronment 
2. A g r i c u l t u r e ,  
Fo res t r y  and 
F i she r ies  
3. Min ing  
4. I n d u s t r i a l  Tech' 
no1 ogy 
5. Energy 
6. Housing & Cons- 
t r u c t i o n  Ma- 
t e r i  a l s  
7. T ranspor t  & Te l -  
ecommuni c a t i  ons 
Main 
P r i o r i t y  1 
- T r a d i t i o n a l  ag- 
r i c u l t u r a l  ex- 
p o r t s  
-Basic g ra ins  - 
-Seed produc- 
ti on 
-Soi 1  manage- 
ment 
-Food i n d u s t r y  
-Hydrocarbons 




( road de- 
ve 1  opmen t ) 
S e c t o r i a l  Ptygrams-and 
P r i o r i t y  2 
-Land ( s o i  1) 
survey & c las-  
s i f i c a t i o n  
- I r r i g a t i o n  
-Non- t rad i t io -  
n a l  expo r t  
products 
-L ives tock  pro- 
duc ts  
-Fores t ry  
-Qua1 i ty con- 
t r o l  
-A1 coho1 
-Squat ter  s e t -  
t lement  
housing 
-Water & sew- 
agesys tem 
-Community o r  
v i l l a g e  roads 
P r i o r i t y  
P r i o r i t y  3 
-F isher ies  
-Small i n d ~ b t r i e s  
and co t tage i n -  
dus tri es 
-Metal work ing 
i n d u s t r y  
-Norms & s tand-  
ards 
-Hydroel e c t r i  - 




-Const ruc t ion  
ma t e r i  a1 s  
-Urban t r a n s p o r t  
-Por ts  
-Rai 1  road e l  ec- 
t r i f i c a t i o n  
Levels: 
'. P r i o r i t y  4 
-Oleaginous 
p l a n t s  
-Mining 
-Pulp & paper 
-Wood i n d u s t r y  
-Leather i n -  
dus t r y  
- T e x t i l e  i n -  
dus t r y  
-Cherni c a l  i n -  
d u s t r y  
-Non-conven- 
t i o n a l  ener- 
gy sources 
-Pi  pe l  i ne de- 




o f  f i s h i n g  
p o r t s  
-Ai r p o r t s  
-Expansion 
r a i  1  road ne t -  
work 
' 
T A B L E  12 (Cont inuat ion)  - 
I Research Areas: 
8. Heal th 
9. Socia l  De- 
vel  oprnent 
P r i o r i t y  1 
-Comnuni cable 
diseases 
-Extension o f  
medical cov- 
erage 
- N u t r i t i o n  . 
-Mother/chi 1  d  
care 
-Envi ronmental 
s a n i t a t i o n  
- 
-Employment 




P r i o r i t y  2 
-Cooperatives 
& r u r a l  de- 
ve 1  opmen t 
-Urban devel- 
opment and 
housing po l -  
i cy 
-Improvement 
s o c i a l  se rv i -  
ces f o r  low- 
income groups 
P r i o r i t y  3 
-Mental h e a l t h  
-0ccupati  onal 
h e a l t h  
-Design & mana- 
gement o f  . 
t r a n s p o r t  
sys tem 
-T ra in ing  o f  
s k i  1  l e d  
workers 
P r i o r i t y  4 '  
-Dental hea l th  
-Chronic d i  - 
seases 
Not a l l  development problems related to each sector lead to  a researchable 
topic and therefore to a research prior i ty .  This i s  something t h a t  has to  
be decided in each separate case. I t  should also be quite evident t h a t  
the pr ior i ty  levels that  appear in Table 12 are defined across the board, 
and not a t  the level of each research area. This i s  the reason for  empty 
categories, such as the second level of pr ior i ty  for  health. 
A second important aspect t h a t  can be derived from the National Development 
Plan i s  the research pr ior i t ies  that  are  defined i n  the science and technol- 
ogy chapter of that plan. Eight major research areas are  ident if ied in the 
l a t t e r :  
I.) --Agricultural research, w i t h  a special emphasis on basic grains,  
soi l  management, i r r igat ion and water management, seed production 
and genetic improvement of main crops. 
2 )  Industrial technological development, specially in the metalworking 
industry and i n  the construction industry. 
3 )  Development of agroindustri a1 products. 
4) Fisheries and use of marine resources. 
5 )  Natural resources, specially hydrological resources, forestry and 
control of erosion. 
6 )  Housing and construction materials. 
7) Energy, specially technical and economic feas ib i l i ty  analysis of 
al ternat ive sources of energy. 
8) Health, with a special emphasis on the previously mentioned health 
aspects. 
Nevertheless the science and technology chapter of the Development Plan does 
not present operational research programs in these eight areas. I t  only makes 
reference t o  some general research topics tha t  should receive attention within 
each area. In order to  formulate operational and feasible  research programs 
in these eight areas, the analysis on present research a c t i v i t i e s  t h a t  is  pre- 
sented i n  section 4 of th i s  report could be taken as a s ta r t ing  point. 
ANNEX I 
L i s t  o f  I n s t i t u t i o n s  Inc luded i n  Survev and o f  Research U n i t s  w i t h i n  them 
I n s t i t u t i o n :  Research U n i t  : 
1. Universidad de Costa R i  ca - I n s t i  t u t o  de Invest igac iones JurFdicas 
- I n s t i t u t o  de Invest igac iones Socia les 
- I n s t i t u t o  de Invest igac iones en Ciencias Eco- 
n6mi cas 
- I n s t i  t u t o  de Invest igac iones Psicoli5gicas - I n s t i t u t o  de Invest igac iones en Salud 
- I n s t i  t u t o  Clodomiro Picado 
- Centro de Inves t igac idn  en Tecnologfa de A l i -  
mentos 
- Centro de Inves t igac idn  en B io log ra  Ce lu la r  y 
Molecular  - Centro de Inves t igac idn  en Ciencias de l  Mar 
y Limnologia 
- Centro de Invest igac iones en Parasi t o l o g f a  
- Centro de Inves t igac idn  en Electroquimica y 
Energia QuFmi ca 
- Centro de Inves t igac idn  en Hemoglobinas Anor- 
males y T ranstornos A f ines  
- Centro de Invest igac iones en Productos l la tu-  
r a  1  es 
- Centro de Invest igac iones H i s t d r i c a s  
- I n s t i  t u t o  de Inves t i g a c i  dn para e l  Mejoramien- 
t o  de l a  Educacidn Costarr icense 
- I n s t i t u t o  de Invest igac iones en I n g e n i e r i a  
- Facul tad de Be l l as  A r tes  
- Facul tad de Let ras  
- Escuela de Estudios Generales 
- Facul t a d  de Cienci as 
- Facul t a d  de Ciencias Econdmicas 
- Facu l tad  de Ciencias Soc ia les  
- Facul tad de Agronomfa 
- Escuela de Arqu i tec tu ra  
- Facul tad de I n g e n i e r i a  
- Facul t a d  de Farmacia 
- Facul tad de Medicina 
- Facul t a d  de M i  c r o b i  01 ogf a  
- Centros Regionales 
- Es t a c i  ones Experimentales 
- Labora to r io  de P r o d u c t ~ s  Foresta les 
2. Universidad Nacional - Centro de Estudios ~ e n e i a l e s  
- Facul tad de F i l o s o f i a  y Let ras  
- Facul tad de Ciencias Socia les 
- Facul tad de Ciencias de l a  T i e r r a  y e l  Mar 
- Facul t a d  de Ciencias Exactas y Naturales 
- Facul tad de Ciencias de l a  Sal ud 
A N N E X  I (Cont inuat ion)  
I n s t i t u t i o n :  Research Un i t :  
3. I n s t i  t u t o  Tecnol dgi co de - Centro de Invest igac i6n en Energfa 
Costa Rica - Centro de Invest igac idn en IngenierTa de 
Maderas - Centro de Invest igac ibn y ~ x ~ e r i m e n t a c i 6 n  
en Cons t r u c c i  dn - Centro de Invest igac i6n en Metalmecanica - Centro de Invest igac idn Fo res ta l  - Centro de Invest igac idn A g r i c o l a  
-- - 
- Centro Qufmico de Inves t igac i6n  y As is tenc ia  
Tecni ca 
4. M i  n i s t e r i o  de Agr i cu l  t u r a  - Departamento de Agronomia - Departamento de Cafe 
- Departamento de F i  t opa to l  og ia  - Departamento de Entomologia - Departamento de Inves t igac idn  en Zootecnia - Departamento de Inves ti gaci  dn Fores ta l  
5. I n s t i t u t o  Costarr icense de - Unidad de N u t r i c i d n  Apl icada y Bromatologia 
I n v e s t i  gaci dn y Enseiianza - Unidad de Sociobio logia 
en N u t r i c i d n  y Salud - Unidad de Ecologia Medica 
- Unidad de Bioquimica y Gengtica Humana 
. - 
6. Junta de.1 "Tabaco - 'Departamento de I n v e s t i  gaci ones 
7.  M i n i s t e r i o  de Salud - Departamento de Salud Mental 
8. Consejo Nacional de Ciencia - Unidad de P o l i t i c a  C i e n t i f i c a  y Tecnoldgica 
y Tecnol ogia 
9. Tabacalera Cos ta r r i  cense - Secci6n de Invest igac idn 
10. Asociacidn Bananera Na- - Departamento de D ive rs i  f i  cacidn Agr ico la  
c i  onal - Departamento de Invest igaciones 
11. Asociaci dn Demogrdfi ca - Departamen t o  de I n v e s t i g a c i  ones Soci ode- 
Cos ta r r i  cense mogrdf i cas 
12. Consejeros Econbmi cos y - (No i n t e r n a l  d i v i s i o n ;  s i n g l e  c e l l  orga- 
F i  nanci eros, S. A. n i z a t i o n )  
13. Academia de Centroamerica - (No i n t e r n a l  d i v i s i o n ;  s i n g l e  c e l l  orga- 
n i z a t i o n )  
. - 
A N N E X  I 1  
STATISTICAL TABLES 
Table 11-1 D i s t r i b u t i o n  o f  the Research E f f o r t  by 
Research Area and Research Topics i n  
Costa Rica 
Table 11-2 Main Research Topics i n  F o r e s t r y  
Table 11-3 Main Research Topics i n  Animal Production 
Table 11-4 Main Research Topics i n  Post-Production 
TABLE 11-1 
I D i s t r i b u t i o n  o f  Research E f f o r t  by Research Area and Research Topics i n  
Costa Rica 
( I n  thousands o f  Colones and US$) 
Research Areas and Research . 
Topics 
1. Na tu ra l  resources & environment 
1.1 Environmental p o l l u t i o n  
1.2 Knowledge o f  n a t u r a l  resour-  
ce s 
1.3 F l o r a  and fauna 
1.4 Hydro1 og i ca l  resources 
1.5 Knowledge on s o i l s  
Sub-Total 
2. Ag r i cu l t u re ,  f o r e s t r y  & f i s h e r i e s  
2.1 A g r i c u l t u r a l  p roduct ion  
2.2 F o r e s t r y  
2.3 Animal p roduct ion  
2.4 pos t -p roduct i  on systems 
2.5 F i she r ies  and b i o l o g i c a l  
water  resources 
2.6 S o i l  management 
2.7 M u l t i p l e  cropping systems 
2.8 Others 
Su b-Tota l  





3.5 Bairxi t e  
- .  Sub-Total 
4. I n d u s t r i a l  Techno1 ogy 
4.1 A1 coho1 p roduc t i  on 
4.2 Beverage & l i q u o r  i n d u s t r y  
4.3 Machinery cons t ruc t i on  
4.4 Leather  i n d u s t r y  
4.5 Wood i n d u s t r y  
4.6 Metal -mechanical i n d u s t r y  
4.7 Pharmaceutical i n d u s t r y  
4.8 Food i n d u s t r y  
4.9 Detergent i n d u s t r y  
4.10 Others 
Sub-Total 
No. Re- . 
search '  







































































































































































TABLE I 1 - 1  (Cont inuat ion)  






























I Research Areas and Research 
Topics , . 
5. ~ n e i ~ ~  resources 
5.1 So la r  .energy ,' 
5.2 Alcohol  
5.3 Biomass - biogas 
5.4 Aeo l i  c energy 




6. Housing and development o f  construc- 
t i o n  technologies and ma te r ia l s  
Sub-Total 
7. T ranspor ta t ion  and telecommunica- 
t i o n  
Sub-Total 
..... 
8. Hea l th  
8.1 Rural h e a l t h  
8.2 Water supply & s a n i t a t i o n  
8.3 Bacter io logy-  microbio logy & 
paras i  to1  ogy 
8.4 N u t r i t i o n  & d i e t e t i c s  
8.5 Biochemestry & human genet ics 
8.6 T r a d i t i o n a l  medicine 
8.7 Fami l y  p lann ing  
8.8 Hematology 
8.9 Irnnunology 
8.10 Pharmacology' & tberapeut i  cs 
8.11 Epidemiology 
8.12 Cancer01 ogy 
8.13Pathol ogy & cytopathology 
-8.14 Physio logy,  & physi opathol ogy 
8.15Toxicology 
8.16 Soci a1 medicine 


























































































































TABLE I I - 1 (Cont inuat ion)  
* 
Research Areas and Research 
Topics 
9. Soc ia l  science 
9.1 Populat ion 
9.2 Rural devel opment & a g r i  c u l  t u -  
r a l  economics 
9.3 Soc ie ta l  o rgan iza t ion :  macro- 
economic & macro-soci 01 og i  c a l  
processes 
9.4 Product ion & d i s t r i b u t i o n  
9.5 Organizat ion & a d m i n i s t r a t i o n  
o f  the  S ta te  
9.6 Urban development 
9.7 Education 
9.8 Communication & i n fo rma t ion  















10. Basic  knowledge 
Sub-Total 
TOTAL - 






























































Main Research Topics i n  Forestry (ongoing pro jects)  
( I n  thousands o f  Colones and US$) 
r 
Research Topics i n  No. 
, Research F i  nanci a1 Resource' No. o f  Forestry Projects Col.ones US$ % Researchers 
1. Reforestat ion 
3. Agro-si l v i c u l  tu re  
4. Forestry improvement 
I TOTAL 14 4.984.3 328.9 100.0 19.0 
TABLE 11-3 
. , .  
Main Research Topics i n  Animal Production (ongoing p ro jec ts )  
. i ,  . 
( I n  thousands o f  Colones and US$) 
I 
Research Topics i n  
Animal Production 
1. L i  vestock products 
2. pastures and forages 
3. Animal n u t r i t i o n  
4. Animal heal th  
5. Minor species 
TOTAL 33 3.499.7 231.0 100.0 





























T A B L E  1 1 - 4  
Main Research Topics i n  Post-Product ion (ongoing p r o j e c t s  1 
( I n  thousands o f  Colones and US$) 
Research Topics i n  
Post Product ion 
No. 
Research . 
P r o j e c t s  





















1. Dry ing  o f  a g r i c u l t u r a l  
products 
2. Cassava storage and pre-  
s e r v a t i  on 
3. E x t r a c t i o n  o f  walnut o i  1 
and p r o t e i n  eva lua t i on  
4. U t i l i z a t i o n  o f  banana 
f i b e r  
5. Onion storage 
6.  F i s h  processing 
7. E x t r a c t i n g  o f  c o l o r i n g  
substance from annato seeds 
TOTAL -- 
1 
1 
1 
1 
1 
1 
1 
7 -- 
US$ 
13.4 
3.7 
3.2 
5.6 
1.3 
8.1 
7.5 
42.8 
% 
31.3 
8.7 
7.5 
13.1 
3.0 
18.9 
17.5 
100.0 
